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ulnert" Vehicles do Affect Wound Healing 
WILLIAM H. EAGLSTEIN, M.D., AND PATRICIA M. MERTZ 
University of Miami School of Medicine, Department of Dermatology, Miami, Florida 
The effect of a single daily application ofU.S.P. petro-
latum, an oil-in-water vanishing cream or a lotion on the 
rate of epidermal wound healing was determined in do-
mestic white pigs. The superficial wounds were made 
with a dermatome and were not infected. In these stud-
ies, applications ofU.S.P. white petrolatum retarded the 
rate of epidermal healing by 17% compared to untreated 
control wounds. Applications of an oil-in-water vanish-
ing cream increased the rate of epidermal healing by 
24% and a lotion increased the rate 15% compared to 
untreated control wounds. 
The epidermal cells which resurface split thickness wounds 
and burns are derived from (1) undestroyed ductal and follicular 
epithelial cells within the dermis and (2) the epidermis at the 
wound edges. The speed of epidermal resurfacing after wound-
ing can be affected by topically applied agents and changes in 
the wound's environment. For example, occlusion of wounds by 
application of a polyethelene film increases the rate of epider-
mal healing [1,2] whereas the rate of epidermal resurfacing is 
decreased by topically applied corticosteroids [3,4]. While de-
veloping a new method to evaluate epidermal wound healing 
we noted and now report that so-called "inert" vehicles (creams, 
lotions and ointments) affect the rate of epidermal wound 
healing. 
MATERIALS AND METHODS 
Wounding Method 
As reported [3], young, white domestic pigs (12-18 !b) were shaved 
with standard animal clippers and the remaining hairs removed with 
barber's clippers. The skin on both sides of the animal was prepared 
for wounding by washing_ with sterile saline. Antiseptics were not used 
because of their po~ential effect on the healing process. 
Each pig was anesthetized with sodium pentobarbital (15 mg/kg) i.p. 
and depending upon the size of the test animal, 30 to 50 rectangular 7 
rom X 10 rom wounds, 0.3-mm deep were made in the paravertebral 
and thoracic areas with a Castroviejo dermatome containing a blade 
modified to have a 7-mm cutting edge. 
Each animal was housed in an individual tile-lined stall. Cedar chips 
were placed on the floor. The cedar chips were changed daily. 
Treatment 
In these studies, each wound was assigned to 1 of 4 experimental 
groups: (1) control (no treatment), (2) U.S.P. white petrolatum treated, 
(3) cream treated, and (4) lotion treated. The oil-in-water vanishing 
cream studied is composed of: sorbitan oleate, PEG-40 stereate, stearyl 
alcohol, isopropyl myristate, white petrolatum, methyl paraben, pro-
pylene glycol and purified water. The lotion studied is composed of 
PEG 20, stearic acid, isopropyl palmitate, propylene glycol, zinc soap, 
and· purified water. 0.1 ml applications of the test agents were made 
shortly after wounding, Day 0, and once daily thereafter. 
Each test animal had a set of control untreated wounds and a set of 
wounds treated with one of the test agents. To avoid spread of the test 
agent to the untreated control wounds, the treated set of wounds was 
grouped toward either the head or the tail of the animal and an 
approximately 5 em strip of unwounded skin was left between the 
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groups. To correct for this nomandom placement, the area used was 
varied with each test animal. 
Sampling and Direct Evaluation 
Two days after wounding and each day thereafter, several wounds 
were excised from each treatment group. The excisions were made with 
a Castroviejo dermatome containing a blade with a 15-mm cutting edge 
and set to a depth of 0.5 rom. The excised specimens contained the 
entire wound and adjacent nonwounded skin. After a 3-hr incubation 
in 2 N NaBr at 37° C the epidermis of these specimens were separated 
from the dermis. Following separation, the integrity of the epidermal 
portion was evaluated macroscopically and graded as either healed 
(without a defect) or not healed (with one or more defects) (Figure). 
Earlier histological studies [ 4] demonstrated that when present epider-
mal defects are obvious, even in specimens containing crusts (Figure, 
C), adenexal orifices do not produce artifactual defects and, in fact, 
adenexal epithelium are one of the major sources of epidermal cells 
which resurface the defect. 
RESULTS 
Eight test animals were treated with U.S.P. petrolatum. 
Wounds from 2, 5, 7, 8, 5 and 4 animals were evaluated on days 
2, 3, 4, 5, 6 and 7 respectively. The results of treatments with 
U.S.P. petrolatum are presented in Table I. There were signifi-
cantly fewer wounds healed on days 5 and 6 compared to 
untreated control wounds. 
Ten test animals were treated with the cream. Wounds from 
all test animals were evaluated on days 2 through 5. A signifi-
cantly greater number of wounds were healed in the treated 
group on days 3, 4 and 5 (Table I). Twelve test animals were 
treated with the lotion. Wounds from 10, 10, 12, 10, 6 and 3 
animals were evaluated on days 2 through 7 respectively. Sig-
nificant differences from control were found on days 5 and 6. 
See Table I. 
From this data in Table I, the time needed for 50% of the 
wounds in each experimental group to heal (HT 5o) has been 
estimated by Probit Analysis [5]. The HT50 's for each experi-
mental group and control set of wounds are compared in Table 
II. Petrolatum treated wounds needed 17% more time for 50% 
of the wounds to be healed as compared to untreated control. 
Cream treated wounds healed 24% faster than untreated con-
trol; whereas lotion treated wounds healed 15% faster than 
untreated control. These data were also subjected to an analysis 
which tests for significant differences in parallelism of response 
and computes the relative rate of healing based on parallel 
responses on the log probit scale [5]. There were no significant 
differences from parallelism. 
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DISCUSSION 
To the best of our knowledge, the effects on epidermal wound 
healing of preparations not containing pharmacologically active 
agents have not been studied. Although these agents are often 
called inert vehicles, bland bases, or placebo preparations, they 
are known to have measurable effects on epidermal cell DNA 
synthesis [6], epidermal thickness [7,8], and superficial blood 
vessels [9,10] when applied to intact skin. In our studies, the 
vehicles were applied to open wounds shortly after making the 
wound and during the healing of wounds. Under these circum-
stances the stratum corneum barrier to penetration is missing 
and topically applied agents which are inert by virtue of their 
inability to reach viable tissue might have activity. 
It is unlikely that the effects of these preparations on healing 
can be explained by their possible effect on DNA synthesis 
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TABLE I. Number of specimens healed/ total number of specimens 
Vehicle 
Petrolatum 
n=8 
Control 
Day 2 Day 3 
1/ 12 
(8%) 
1/15 
(6%) 
Day4 
3/ 30 
(10%) 
6/30 
(20%) 
Day5 Day6 Day 7 
10/ 35" 20/ 246 15/ 17 
(30%) (83%) (88%) 
23/33 36/ 36 23/ 23 
(70%) (100%) (100%) 
Cream 
n = 10 
Control 
0/5 
(0%) 
0/ 4 
(0%) 
1/41 
(2%) 
0/41 
(0%) 
0!36 
(0%) 
0/ 35 
(0%) 
11/531' 57/67" 62/69" N.D. N .D . 
Lotion 
n = 12 
Control 
" = p < 0.001; b = p < 0.05; c = p < 0.01. 
(
Fishers Exact Test when N < 20) 
Chi - Square when N > 20 
n = number of animals in each group. 
A 
8 
c 
(21%) 
2/44 
(4%) 
3/33 
(9%) 
1/ 34 
(3%) 
FIG. Separated epidermal specimens containing wound sites. A, B, 
C, not healed, days 3, 4, 5, respectively; D, E, F, healed, days 5, 5, and 
6 respectively. Crusts are present in C and D. Crusts (scabs) do not 
interfere with this end point [3]. 
since epidermal migration over wound surfaces is independent 
of mitotic pressure [11- 13]. In unpublished studies, we have 
excluded the remote possibility that our results are related to 
alterations in the number or types of bacteria within the wound. 
The rapid resurfacing which occurs beneath plastic films is 
thought to be secondary to maintenance of a moist and crust-
free environment conducive to the migratory process [1,14,15]. 
Petrolatum is also moisture occlusive and in these studies 
prevented crust formation and kept the wound moist-appearing. 
Nevertheless, daily petrolatum applications retarded epidermal 
resurfacing. On the other hand, the wounds treated with the 
lotion or cream were crusted and dry, yet re-epithelialized more 
rapidly than the crust-free moist petrolatum treated wounds. 
From these observations it seems clear that our results cannot 
be explained on the basis of the vehicle's effect on crust devel-
opment or maintenance of a moist or dry environment. 
A correlation has been demonstrated between the passage of 
oxygen through dressings such as polyethylene film and epider-
mal cell migration (15]. It is possible that petrolatum retards 
epidermal cell migration by inhibiting the passage of oxygen to 
the wound surface. The possibility that these vehicles alter the 
metabolism of migrating epidermal cells more directly or pos-
sess physical properties which favor or inhibit epidermal cell 
migration is being studied. 
Knowing that "inert" vehicles may have a significant effect 
on epidermal wound healing makes a knowledge of their partic-
ular effect valuable when they ·are used alone, as vehicles for 
(85%) (90%) 
24/58 35/ 56 N.D. N.D. 
(41%) "(62%) 
22/58 38/48c 33/ 34b 16/ 16 
(39%) (79%) (97%) (100%) 
10/ 46 22/ 46 27/34 18/ 18 
(22%) (48%) (79%) (100%) 
TABLE II. Time needed for 50% of the wounds to heal (HTr,r:J 
Vehicle HToo Relative rate of healing Days compared to control 
Petrolatum 5.3 
-17% Control 4.6 
Cream 3.3 +24% Control 4.4 
Lotion 4.2 +15% Control 4.9 
active agents, or as placebos for control agents. More impor-
tantly, knowledge regarding what biochemical, metabolic or 
physical properties account for their ability to speed or retard 
epidermal cell migration over wound surfaces could help the 
search for methods to control cellular activity. 
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